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BATHYMETRIC  ATLAS  OF  THE  NORTHWESTERN  PA 


INTRODUCTION 


The  Scripps  Institution  of  Oceanography,  under  a  contract 
with  the  Undersea  Surveillance  Oceanographic  Center,  U.S. 
Naval  Oceanographic  Office,  is  preparing  sea  floor  topographic 
charts  of  the  North  Pacific  Ocean.  Four  series  of  charts  are 
being  produced:  Physiographic  charts  (10  sheets);  bathymetric 
contour  charts  (10  sheets);  bathymetric  contour  charts  at 
approximately  1:1,000,000  scale  (160  sheets);  and  3  atlases  of 
bathymetric  contour  charts,  of  which  this  atlas  is  the  first. 

This  atlas  is  designed  to  fill  the  need  of  naval  planners,  and 
scientists  working  in  the  many  fields  of  ocean  science  (geology, 
geophysics,  biology,  oceanography)  for  reliable  bathymetric 
detail  in  a  convenient  s;ze  for  quick  reference. 

Most  of  the  existing  bathymetric  charts  of  the  area  lack 
sufficient  detail,  are  of  too  small  a  scale,  or  are  too  out  of  date 
for  use  in  many  studies  of  sea  floor  structure  and  tectonics. 

This  atlas  contains  49  bathymetric  charts  covering  nearly  7'/2 
million  square  miles  of  the  North  Pacific  Ocean  between  4°S. 
and  6Q9N.  latitude  and  between  lOO^E.  and  160°E.  longitude, 
including  the  South  and  East  China,  Yellow,  Japan,  and 
Okhotsk  Seas.  It  is  an  interpretation  of  the  sea  floor  relief, 
based  upon  compiling  and  analyzing  the  best  sounding  data 
and  contour  charts  available.  The  contour  interval  (200  fath¬ 
oms)  was  selected  to  show  the  greatest  detail  consistent,  over 
most  of  the  area,  with  the  quantity  of  available  soundings  and 
the  navigational  precision.  However,  the  charts  in  this  atlas 
are  not  designed  for  and  should  not  be  used  for  navigation.  In 
addition  to  the  basic  contour  interval  of  200  fathoms  the  100 
fathom  contour  is  shown  as  a  dashed  line  and  20  fathom 
contours  are  included  in  regions  having  wide  continental 
shelves.  The  contours  represent  depths  uncorrected  for  vari¬ 
ations  in  the  velocity  of  sound  in  sea  water  from  the  assumed 
mean  velocity  of  4800  ft./sec  (800  fm./sec). 

The  scale  of  the  atlas  charts  is  approximately  1:2,000,000  and 
are  reductions  of  charts  prepared  at  a  scale  of  about 
1:1,000,000.  Names  of  most  features  on  the  charts  conform  to 
those  approved  by  the  U.S.  Board  of  Geographic  Names  or 
recommended  by  the  Naval  Oceanographic  Office.  Those  which 
have  not  been  approved  as  yet  are  being  submitted  to  the  board. 

The  locations  of  the  charts  are  shown  in  the  index  on  the 
cover  using  the  numbering  system  employed  by  the  Naval 
Oceanographic  Office  in  its  Contour  Position  Plotting  Chart 
(BC)  series. 

Two  additional  atlases  are  being  prepared  to  complete 
coverage  of  the  North  Pacific  Ocean;  one  for  the  North  Central 
Pacific  between  160°E.  to  140°W.  longitude,  and  the  North 
Eastern  Pacific  between  140°W.  longitude  to  the  coasts  of 
North  and  South  America. 


SOURCES  OF  DATA 


The  track  chart  shows  the  different  sources  of  data  used.  The 
most  useful  was  original  echograms  or  soundings  with  high 
navigational  quality. 

J  C.  Sylvester,  Bathymetry  Division  (NAVOCEANO)  sup¬ 
plied  random  soundings  for  each  chart  plus  microfilm  copies  of 
original  echograms  and  ships  navigational  tracks. 

Marine  Geophysical  Surveys  (NAVOCEANO) supplied  origi¬ 
nal  echograms  of  detailed  surveys  in  the  North  Philippine  Sea. 
The  ASW/USW  Project  (NAVOCEANO)  under  Mr.  W.  T. 
Hammond  supplied  soundings  of  extensive  surveys  in  the  Sea 
of  Japan.  Published  charts  from  the  Maritime  Safety  Agency, 
Japan  and  the  USSR  gave  detail  in  areas  where  soundings  were 
sparse. 

The  black- bordered  areas  are  regions  of  detailed  investiga¬ 
tions  by  individual  persons  or  institutions. 

T.  W.  C.  Hilde(  ASW/USW  Project)  has  been  acquiring  data 
in  and  studying  the  South  China  Sea  for  several  years.  His 
efforts  were  included  throughout  that  region. 

Echo  sounding  equipment  used  to  gather  data  for  the  charts 
included  the  Edo  Corporation  Sonar  Sounding  Set  AN/IJQN- 
1B,  Westrex  Corporation  Mark  V,  X,  and  XV  Precision  Depth 
Recorders  (PDR),  Thomas  Gifft  Company  Depth  Recorder 
(GDR)  Alden  Electronic  and  Impulse  Recording  Equipment 
Company,  Inc,  Precision  Graphic  Recorder  (PGR),  Alpine 
Geophysical  Associates,  Inc.,  Precision  Echo  Sounder  Recorder 
(PESR),  and  Kelvin-Hughes  Echo  Sounder. 


EVALUATION  OF  DATA 


All  available  data  were  evaluated  for  navigational  precision 
and  depth  reliability.  When  original  fathograms,  or  copies. 
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BATHYMETRIC  ATLAS  OF  THE  NORTHWESTERN  PACIFIC  OCEAN 


INTRODUCTION 

The  Scripps  Institution  of  Oceanography,  under  a  contract 
with  the  Undersea  Surv* .  ’ance  Oceanographic  Center,  U.S. 
Naval  Oceanographic  Office,  is  preparing  sea  floor  topographic 
charts  of  the  North  Pacific  Ocean.  Four  series  of  charts  are 
being  produced:  Physiographic  charts  (10  sheets);  bathymetric 
contour  charts  (10  sheets);  bathymetric  contour  charts  at 
approximately  1:1,000,000  scale  (160  sheets);  and  3  atlases  of 
bathymetric  contour  charts,  of  which  this  atlas  is  the  first. 

This  atlas  is  designed  to  fill  the  need  of  naval  planners,  and 
scientists  working  in  the  many  fields  of  ocean  science  (geology, 
geophysics,  biology,  oceanography)  for  reliable  bathymetric 
detail  in  a  convenient  size  for  quick  reference. 

Most  of  the  existing  bathymetric  charts  of  the  area  lack 
sufficient  detail,  are  of  too  small  a  scale,  or  are  too  out  of  date 
for  use  in  many  studies  of  sea  floor  structure  and  tectonics. 

This  atlas  contains  49  bathymetric  charts  covering  nearly  7  Vfe 
million  square  miles  of  the  North  Pacific  Ocean  between  4°S. 
and  60®N.  latitude  and  between  1006E.  and  160°E.  longitude, 
including  the  South  and  East  China,  Yellow,  Japan,  and 
Okhotsk  Seas.  It  is  an  interpretation  of  the  sea  floor  relief, 
based  upon  compiling  and  analyzing  the  best  sounding  data 
and  contour  charts  available.  The  contour  interval  (200  fath¬ 
oms)  was  selected  to  show  the  greatest  detail  consistent,  over 
most  of  the  area,  with  the  quantity  of  available  soundings  and 
the  navigational  precision.  However,  the  charts  in  this  atlas 
are  not  designed  tor  and  should  not  be  used  for  navigation.  In 
addition  to  the  basic  contour  interval  of  200  fathoms  the  100 
fathom  contour  is  shown  as  a  dr  shed  line  and  20  fathom 
contours  are  included  in  regions  having  wide  continental 
shelves.  The  contours  represent  depths  uncorrected  for  vari¬ 
ations  in  the  velocity  of  sound  in  sea  water  from  the  assumed 
mean  velocity  of  4800  ft./sec  (800  f  m./sec). 

The  scale  of  the  atlas  charts  is  approximately  l:2,'XK).00o  ?.«d 
are  reductions  of  charts  prepared  at  a  scali?  of  about 
1:1,000,000.  Names  of  mos*  features  on  the  chart  conform  to 
those  approved  by  the  U.S.  Board  of  Geograph  :  Names  or 
recommended  by  the  Naval  Oceanographic  Office.  Those  which 
have  not  been  approved  as  yet  are  being  submitted  to  the  hoard. 

The  locations  of  the  charts  are  shown  in  the  index  on  the 
cover  using  the  numbering  system  employed  by  the  Naval 
Oceanographic  Office  in  its  Contour  Position  Plotting  Chart 
(BC)  series. 

Two  additional  atlases  are  being  prep  *red  to  complete 
coverage  of  the  North  Pacific  Ocean;  one  foi  the  North  Central 
Pacific  between  160°E.  to  140°  W.  longitude,  and  the  North 
Eastern  Pacific  between  140°W.  longitude  to  the  coasts  of 
North  and  South  America. 

SOURCES  OF  DATA 

The  track  chart  shows  the  different  sources  of  data  used.  The 
most  useful  was  original  echograms  or  soundings  w  ith  high 
navigational  quality. 

J.  C.  Sylvester,  Bathymetry  Division  (NAVOCEANO)  sup¬ 
plied  random  soundings  for  each  chart  plus  microfilm  copies  of 
original  echograms  and  ships  navigational  tracks. 

Marine  Geophysical  Surveys  (N  A VOCEANO)  supplied  origi¬ 
nal  echograms  of  detailed  surveys  in  the  North  Philippine  Sea. 
The  ASW/USW  Project  (NAVOCEANO)  under  Mr.  W,  T. 
Hammond  supplied  soundings  of  extensive  surveys  in  the  Sea 
of  Japan.  Published  charts  from  the  Maritime  Safety  Agency. 
Japan  and  the  USSR  gave  detail  in  areas  where  soundings  were 
sparse. 

The  black-bordered  areas  are  regions  of  detailed  investiga¬ 
tions  by  individual  persons  or  institutions. 

T.  W.  C.  Hilde  ( ASW/USW  Project)  has  been  acquiring  data 
in  and  studying  the  South  China  Sea  for  several  years.  His 
efforts  were  included  throughout  that  region. 

Echo  sounding  equipment  used  to  gather  data  for  the  charts 
included  the  Edo  Corporation  Sonar  Sounding  Set  AN/UQN- 
1B,  Westrex  Corporation  Mark  V,  X,  and  XV  Precision  Depth 
Recorders  (PDR),  Thomas  Gifft  Company  Depth  Recorder 
(GDR)  Alden  Electronic  and  Impulse  Recording  Equipment 
Company,  Inc.,  Precision  Graphic  Recorder  (PGR),  Alpine 
Geophysical  Associates,  Inc.,  Precision  Echo  Sounder  Recorder 
(PESR).  and  Kelvin-Hughes  Echo  Sounder. 

EVALUATION  OF  DATA 
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Basic  knowledge  of  structural  and  tectonic  conditions  w'ere 
used  in  the  chart  preparations.  Where  sounding  data  were  not 
sufficient  to  give  detailed  portrayal,  interpolation  was  ex¬ 
tended  to  gain  the  best  configuration. 

CONCLUSIONS 

The  charts  show  many  previously  uncharted  seamounts  and 
trend  determinations  of  other  primary  structural  features, 
such  as  trenches  and  ridges,  plus  limits  of  large  physiographic 
provinces. 

The  charts  presented  here  do  not  represent  the  final 
definitive  configuration  of  the  seafloor.  Mary  precise  and 
detailed  surveys  will  be  needed  throughout  the  world’s  oceans 
to  give  such  complete  coverage.  It  is  felt,  however,  th?i  the 
scale  and  contour  interval  used  is  sufficient  to  give  as  complete 
a  seafloor  portrayal  as  is  possible  commensurate  with  the  data 
presently  available  and  our  current  knowledge  of  submarine 
geologic  structures  and  processes. 
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the  navigational  precision.  However,  the  charts  in  this  atlas 
are  not  designed  for  and  should  not  be  used  for  navigation.  In 
addition  tc  the  basic  contour  interval  of  200  fathoms  the  100 
fathom  contour  is  shown  as  a  dashed  line  and  20  fathom 
contours  are  included  in  regions  having  wide  continental 
shelves.  The  contours  represent  depths  uncorrected  for  vari¬ 
ations  in  the  velocity  of  sound  in  sea  water  from  the  assumed 
mean  velocity  of  4800  ft./sec(bC0fm./sec). 

The  scale  of  the  i  tlas  charts  is  approximately  1 :2, 000, 000  and 
are  reductions  of  charts  prepared  at  a  scale  of  about 
1:1,000,000.  Nemeo  of  most  features  on  the  charts  conform  to 
these  approved  by  the  U.S.  Board  of  Geographic  Names  or 
recc-m mended  by  the  Naval  Oceanographic  Office.  Those  which 
have  not  been  approved  as  yet  are  being  submitted  to  the  board. 

The  locations  of  the  charts  are  shown  in  the  index  on  the 
cover  using  the  numbering  system  employed  by  the  Naval 
Oceanographic  Office  in  its  Contour  Position  Plotting  Chart 
(BO  series. 

Two  additional  atlases  are  being  prepared  to  complete 
coverage  of  the  North  Pacific  Ocean;  one  for  the  North  Central 
Pacific  between  160°E.  to  140°W.  lontpt’jde,  and  the  North 
Eastern  Pacific  between  140°W.  longitude  to  the  coasts  of 
North  and  South  America. 

SOURCES  OF  BATA 

The  track  chart  shows  the  different  sources  of  data  used.  The 
most  useful  was  original  echograms  or  soundings  with  high 
navigational  quality. 

J.  C.  Sylvester,  Bathymetry  Division  (NAVOCEANO/  sup¬ 
plied  random  soundings  for  each  chart  pius  microfilm  copies  of 
original  echograms  and  ships  navigational  tracks. 

Marine  Geophysical  Surveys(NAVOC5ANO)supplied  origi¬ 
nal  echograms  of  detailed  surveys  in  the  North  Philippine  Sea. 
The  ASW/USW  Projt.t  (NAVOCEANO)  under  Mr.  W.  T. 
Hammond  supplied  soundings  of  extensive  surveys  in  the  Sea 
of  Japan  Published  charts  from  the  Maritime  Safety  Agency, 
Japan  and  the  USSR  gave  detail  in  areas  where  soundings  were 
sparse. 

The  black-bordered  areas  are  regions  of  detailed  investiga¬ 
tions  by  individual  persons  or  institutions. 

T.  W.  C.  Hilde  (ASW/USW  Project)  has  been  acquiring  data 
in  and  studying  the  South  China  Sea  for  several  years.  His 
efforts  were  included  throughout  that  region. 

Echo  sounding  equipment  used  to  gather  data  for  the  charts 
included  the  Edo  Corporation  Sonar  Sounding  Set  AN/UQN- 
1B,  Westrcx  Corporation  Mark  V,  X,  and  XV  Precision  Depth 
Recorders  (PDR),  Thomas  Gifft  Company  Depth  Recorder 
(GDR)  Alden  Electronic  and  Impulse  Recording  Equipment 
Company,  Inc.,  Precision  Graphic  Recorder  (PGR),  Alpine 
Geophysical  Associates,  Inc.,  Precision  Echo  Sounder  Recorder 
(PESR),  and  Kelvin-Hughes  Echo  Sounder. 

EVALUATION  OF  DATA 

All  available  dat?  were  evaluated  for  navigational  precision 
and  depth  reliability.  When  original  fathograms,  or  copies, 
could  be  examined  record  quality  and  sufficiency  of  annotation 
wei e  also  included  in  the  evaluation.  From  this  evaluation 
certain  high  quality  tracks  were  selected  to  form  the  frame¬ 
work  or  control  to  which  the  track  data  of  poorer  quality  and 
random  sounding  were  referenced.  This  technique  is  analogous 
to  the  manner  in  which  geodetic  data  binds  local  land  survey 
data  to  common  references.  Only  when  the  original  data  were 
available  for  examination,  and  proved  to  be  of  the  highest 
quality,  were  they  digitized  for  the  computer  data  bank. 

A  large  amount  of  data  was  already  in  contoured  chart  form, 
but  often  in  corrected  or  uncorrceted  meters.  Precision  contour 
overlays  were  made  of  these  cha**ts  with  conversions  to 
uncorrected  fathoms,  utilizing  Matthew’s  Tables,  being  made 
when  applicable.  Basically,  the  charts  were  compiled  by  stand¬ 
ard  cartographic  techniques  using  the  Naval  Oceanographic 
Office  H.O.  3000  series  mylar  plotting  sheets  as  base  charts. 
Extensive  use  of  stable  base  materials  was  made  throughout 
the  compilation.  Coastline  configurations  were  taken  from 
existing  Naval  Oceanographic  Office  navigation  charts  of 
various  scales.  All  data  evluation,  selection,  contouring  and 
editing  was  done  bv  marine  geologists.  Final  drafting,  data 
preparation,  and  data  digitizing  was  accomplished  by  geologi¬ 
cal  and  computer  technicians. 


Oceanographic  Center,  NAVOCEANO 
and  T.  W.  C,  Hilde  of  the  ASW/ 
Support  Group,  NAVOCEANO.  Base  < 
V.  Moore  ana  final  drafting  was  d: 
Schoenbechler,  I.  L.  Taylor,  C.  L.  Buffi 
J.  Thomas,  J.  Pelegano,  M.  Loos,  G.  0. 1 
L.  Mason. 

S.  M.  Smith,  G.  F.  Sharman,  S.  L.  A 
Troyer  digitized  the  bathymetric  an 
developed  computer  programs  to  hand! 


This  project  teas  funded  by  the  U.S.  Naval  0 
Surveillance  OceanoQraphk  Center,  under  contra 
Officer :  John  K.  Duncan 
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most  of  the  area,  with  the  quantity  of  available  soundings  and 
the  navigational  precision.  However,  the  charts  in  this  atlas 
are  not  designed  for  and  should  not  be  used  for  navigation.  In 
addition  to  the  basic  contour  interval  o'  200  fathoms  the  100 
fathom  contour  is  shown  as  a  dashed  line  and  20  fathom 
contours  are  included  in  regions  having  wide  continental 
shelves.  The  contours  represent  depths  uncorrected  for  vari¬ 
ations  in  the  velocity  of  sound  in  sea  water  from  the  assumed 
mean  velocity  of  4800  ft./sec  (800  fm./sec). 

The  scale  of  the  atlas  charts  is  approximately  1:2,000,000  and 
are  reductions  of  charts  prepared  at  a  scale  of  about 
1:1,000,000.  Names  of  most  features  on  the  chait3  conform  to 
those  approved  by  the  U.S.  Board  of  Geographic  Names  or 
recommended  by  the  Naval  Oceanographic  Office.  Those  which 
have  not  been  approved  as  yet  are  being  submitted  to  the  board. 

The  locations  of  the  charts  are  shown  in  the  index  on  the 
cover  using  the  numbering  system  employed  by  the  Naval 
Oceanographic  Office  in  its  Contour  Position  Plotting  Chart 
(BC)  series. 

Two  additional  atlases  are  being  prepared  to  complete 
coverage  of  the  North  Pacific  Ocean;  one  for  the  N^rth  Central 
Pacific  between  160°E.  to  14G  VV.  longitude,  and  the  North 
Eastern  Pacific  between  140°W  longitude  to  the  coasts  of 
North  and  South  America. 

SOURCES  OF  DATA 

The  track  chart  shows  the  different  sources  of  data  used.  The 
most  useful  was  original  echograms  or  soundings  with  high 
navigational  quality. 

J.  C.  Sylvester,  Bathymetry  Division  (NAVOCEANO)  sup¬ 
plied  random  soundings  for  each  chart  plus  microfilm  copies  of 
original  echograms  and  ships  navigational  tracks. 

Marine  Geophysical  Surveys  (NAVOCEANO)  supplied  origi¬ 
nal  echograms  of  detailed  survey:  in  the  North  Philippine  Sea. 
The  ASW/USW  Project  (NAVOCEANO)  under  Mr.  W.  T. 
Hammond  supplied  soundings  of  extensive  surveys  in  the  Sea 
of  Japan.  Published  charts  from  the  Maritime  Safety  Agency, 
Japan  and  the  USSR  gave  detail  in  areas  where  soundings  were 
sparse. 

The  black-bordered  areas  are  regions  of  detailed  investiga¬ 
tions  by  individual  persons  or  institutions. 

T.  W.  C.  Hilde  (ASW/USW  Project)  has  been  acquiring  data 
in  and  studying  the  South  China  Sea  for  several  years.  His 
efforts  were  included  throughout  that  region. 

Echo  sounding  equipment  used  to  gather  data  for  the  charts 
included  the  Edo  Corporation  Sonar  Sounding  Set  AN/UQN- 
1B,  Westrex  Corporation  Mar!,  V,  X,  and  XV  Precision  Depth 
Recorders  (PDR),  Thomas  Gifft  Company  Depth  Recorder 
(GDR)  Alden  Electronic  and  Impulse  Recording  Equipment 
Company,  Inc.,  Precision  Graphic  Recorder  (PGR),  Alpine 
Geophysical  Associates,  Inc.,  Precision  Echo  Sounder  Recorder 
(PESR),  and  Kelvin-Hughes  Echo  Sounder. 

EVALUATION  OF  DATA 

All  available  data  were  evaluated  for  navigational  precision 
and  depth  reliability.  When  original  fathograms,  or  copies, 
could  be  examined,  record  quality  and  sufficiency  of  annotation 
were  also  included  in  the  evaluation.  From  this  evaluation 
certain  high  quality  tracks  were  selected  to  form  the  frame 
work  or  control  to  which  the  track  data  of  poorer  quality  and 
random  sounding  were  referenced.  This  technique  is  analogous 
to  the  manner  in  which  geodetic  data  binds  local  land  survey 
data  to  common  references.  Only  when  the  original  data  were 
available  for  examination,  and  proved  to  be  of  the  highest 
quality,  were  they  digitized  for  the  computer  data  bank. 

A  large  amount  of  data  was  already  in  contoured  chart  form, 
hut  often  in  corrected  or  uncorrected  meters.  Precision  contour 
overlays  wen  made  of  these  charts  with  conversions  to 
uncorrected  ,"•> thorns,  utilizing  Matth°w’s  Tables,  being  made 
when  applicable.  Basically,  the  charts  were  compiled  by  stand¬ 
ard  cartographic  techniques  using  the  Naval  Oceanographic 
Office  H.O.  3000  series  mylar  plotting  sheets  as  base  charts. 
Extensive  use  of  stable  base  materials  was  made  throughout 
the  compilation.  Coastline  configurations  were  taken  from 
existing  Naval  Oceanographic  Office  navigation  charts  of 
various  scales.  All  data  evluation,  selection,  contouring  and 
editing  was  done  by  marine  geologists.  Final  drafting,  data 
preparation,  and  data  digitizing  was  accomplished  by  geologi¬ 
cal  and  computer  technicians. 
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Busch  and  R.  J.  Van  Wyckhoust  of  the  Undersea  Surveillance 
Oceanograr  hie  Center,  NAVOCEANO,  while  assigned  to  S.I.O. 
and  T.  W.  C.  Hilde  of  the  ASW/USW  Project;  Pacific 
Support  Group,  NAVOCEANO  Base  '•karts  were  prepared  by 
V.  Moore  and  final  drafting  was  done  by  L.  Hydock,  M. 
Schoenbechler,  I.  L.  Taylor.  C.  L.  Buffington,  W.  L.  Crocker,  L. 
J.  o*nas,  J.  Pelegano,  M.  Loos,  G.  O.  Peterson,  B.  Rooney  and 
L.  Mason. 

S.  M.  Smith,  G.  F.  Sharman,  S.  L.  Ayer,  J.  E.  Crouch  and  J. 
Troyer  digitized  the  bathymetric  and  navigation  data  ar.d 
developed  computer  programs  to  handle  the  data. 


This  project  was  funded  by  the  U.S.  Naval  Oceanographic  Office,  Undersea 
Surveillance  Oceanographic  Center,  under  contract  N62S06S7-C-02H.  Technical 
Officer:  John  K.  Duncan 
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